J. New York Entomol. Soc. 95(2):225—251, 1987 


THE CHIMARRA (TRICHOPTERA: PHILOPOTAMIDAE) OF 
EASTERN NORTH AMERICA WITH DESCRIPTIONS 
OF THREE NEW SPECIES 


PAUL K. LAGO AND STEVEN C. HARRIS 


Biology Department, The University of Mississippi, 
University, Mississippi 38677, and 
Aquatic Biology Program, Department of Biology, 
University of Alabama, Tuscaloosa, Alabama 35486 


Abstract.—Ten species of Chimarra (Trichoptera: Philopotamidae) are recorded from eastern 
North America, three of which are described as new: C. falculata, C. holzenthali and C. para- 
socia. Illustrations of male genitalia of each species are presented along with notes on distri- 
bution, a discussion of variation a key to species, and a phylogeny for the species. 


During recent surveys ofthe Trichoptera of several areas in the southeastern United 
States (Harris et al., 1982; Lago et al., 1982), it became apparent that the seven 
names existing for eastern Chimarra were inadequate for placing many of the spec- 
imens being collected. In attempting to solve this taxonomic problem, we examined 
many specimens from several major museums, and specimens sent to us by various 
colleagues as well as those in our collections. During this work, three undescribed 
species were discovered and are herein described. Illustrations of male genitalia are 
provided both for the new species and for the seven species previously known to 
occur in eastern North America, and a key to the species is presented along with 
notes on variation and geographic distribution. For our purposes “eastern” also 
includes the column of states on the western edge of the Mississippi River. 

We gratefully acknowledge the assistance of the following individuals who made 
specimens available for this study: D. S. Chandler, University of New Hampshire; 
D. A. Etnier, University of Tennessee; J. F. Flannagan, Freshwater Institute, Win- 
nipeg; O. S. Flint, Jr., National Museum of Natural History; PH Freytag, University 
of Kentucky; R. W. Holzenthal and J. C. Morse, Clemson University; B. C. Kon- 
dratieff, Colorado State University; T. L. McCabe, New York State Museum; A. P. 
Nimmo, University of Alberta; G. A. Schuster, Eastern Kentucky University; J. D. 
Unzicker, Illinois Natural History Survey; C. Vogt, Museum of Comparative Zo- 
ology; J. R. Voshell, Jr., Virginia Polytechnic Institute and State University; R. D. 
Waltz, Purdue University; and G. B. Wiggins, Royal Ontario Museum. We also wish 
to thank D. G. Denning for comparing specimens of C. mosleyi Denning with the 
holotype of the species. 

Ross (1944) treated four species of Chimarra (C. aterrima Hagen, C. feria Ross, 
C. obscura (Walker) and C. socia Hagen) known to occur in Illinois and presented a 
description of C. florida from Georgia and Florida. He also included in his list C. 
angustipennis Banks and listed Arkansas, Oklahoma and Texas as distributional 
records for the species. According to Trivette (1969) the Arkansas record is attrib- 
utable to misinterpretation of label data on the lectotype, “Ar” referring to Arizona, 
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not Arkansas. This species is not known to occur further east than central Oklahoma 
(Trivette, 1969), and consequently was not considered in the present study. As is 
true for many caddisfly genera, Ross’s monograph (1944) has remained the standard 
for identification of the eastern Chimarra for the last 40 years. Only two new eastern 
species have subsequently been described, C. moselyi Denning (1947) from Georgia 
and C. augusta Morse (1971) from South Carolina. Chimarra perigua, was described 
by Ross (1948) from Florida, Georgia and Illinois, but, as was indicated by Denning 
(1950), it is synonymous with C. moselyi. 

Armitage (1983) brought together much previously published and unpublished 
information on Chimarraand presented a key to males of the North American species. 
Trivette (1969), in his study of the Chimarra of western North America, recognized 
five species groups within the subgenus Chimarra, and during our work, we have 
found that placement of the eastern species into complexes similar to those formed 
by Trivette to be very useful. The “species complexes” defined below should be 
considered, along with those of Trivette (1969), as subsets of the Chimarra aterrima 
group as defined by Ross (1956, 1959). Phylogenetic relationships between the species 
considered here are discussed later in this paper. 

We have not considered females in this paper because reliable characters have not 
yet been found that will separate all species. We do have associated females of all 
species and are continuing our study of that material. The following abbreviations 
refer to structures labelled on the accompanying illustrations: AR—aedeagal rod, 
Inf—inferior appendage, Int —intermediate appendage, PA—preanal appendage, VP— 
mesal process on sternum IX. 


KEY TO MALES OF CHIMARRA OF EASTERN NORTH AMERICA 


1. Median projection on sternum IX linear and elongate (Fig. 6A) ..... C. obscura (Walker) 
— Median projection on sternum IX short and triangular (Fig. 1A) or spatulate (Figs. 8A, 
DA EE sean MEE o EE 2 


2. Apex of ventral wall of aedeagus enlarged and usually distinctly hooked (Fig. 7F, G) 
EE EE EE EE C. florida Ross 
— Apex of ventral wall of aedeagus variously curved ventrad (Fig. 8C) or dorsad (Fig. 


SO) or unmodified, never enlarged nor strongly hooked .......................... 3 
3. Inferior appendages dorsally elongated (Figs. SA, 8A), without a mesal spur (Fig. 7C- 

SERIE AAR ed SEE ET E oar EE OLIE Eege or 4 
— Inferior appendages quadrate or triangular in lateral view (Figs. 1A, 3A); in caudal 

view, each appendage possessing a transverse dorsal spur (Figs. 1C, 3B) ........... 7 


4. Apex of ventral wall of aedeagus curved dorsad, usually hidden by sclerotized, hood- 
shaped tergum X (Fig. 5A, C); intermediate appendages narrow, nearly parallel sided, 
in dorsal view (Fig. 5B) and falcate in lateral view (Fig. 5A); ventral aedeagal rods 
robust and curved (Fig. 5D) ES ae OR EE asas ee C. falculata, n. sp. 
— Apex of ventral wall ofaedeagus curved ventrad (Figs. 8C, 9C); intermediate appendages 
spatulate in dorsal view (Fig. 9B), not particularly acute in lateral view; ventral aedeagal 
POdSeloneate (Eie EA ere 5 
5. Ventral aedeagal rods distinctly angulate, the apices divergent (Fig. 10D) .......... 
HIN A EE eege EE C. moselyi Denning 
— Ventral aedeagal rods sinuate or evenly curved, not angulate (Figs. 8C, 9D) ........ 6 
6. Ventral process on sternum IX short, about one-third the length of the inferior ap- 
pendages and broadened subapically, about one-third as wide as long (Fig. 8A); ventral 
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aedeagal rods with ventro-mesal spine at point where apices bend dorsad (Fig. 8D), 

the apices projecting straight dorsad, parallel ...................... C. parasocia, n. sp. 
— Ventral process on sternum IX at least half as long as inferior appendages and broadened 

at mid-length, nearly half as wide as long (Fig. 9A); ventral aedeagal rods simple at 


apex (Fig. 9E), apices convergent, not parallel, in caudal view .......... C. socia Hagen 
7. Inferior appendages, in caudal view, with high dorso-lateral shoulders, the dorsal margin 
appearinpiconcave lEps 3B 4B) Ta ea os pe sae wea eee bs 8 


— Inferior appendages, in caudal view, either without shoulders or with a relatively short 
dorso-lateral projection (Figs. 1C, 2B), the dorsal margin appearing slightly sinuate or 
Go. ma EE EEN 9 

8. Sclerotized lobe beneath dorsal spur of inferior appendages narrow or finger-like in 
caudal view (Fig. 4B); intermediate appendages with recurved hook at apex (sometimes 
not strongly developed) and median lobe not particularly well developed (Fig. 4A); 
ventral aedeagal rod strongly curved dorsad apically, crossing dorsal rod (Fig. 4C) .. 

EE EE HE N ae C. feria Ross 

— Sclerotized lobe beneath dorsal spur of inferior appendages rounded (Fig. 3B); inter- 
mediate appendages with strongly developed median lobe and enlarged apex (Fig. 3A); 
with an apical mesally-projecting spine; configuration of aedeagal rods as in Figure 1C 

NE EO ener C. holzenthali, n. sp. 

9. Base of intermediate appendages with enlarged dorsally projecting lobe, median and 
apical lobes similarly well developed; inferior appendages gourd-shaped (lateral view), 
with narrow dorsal lobe curving caudad (Fig. 2A) ................... C. augusta Morse 

— Base of intermediate appendages not enlarged, median and apical lobes enlarged, the 
apical lobe often appearing as a slightly recurved hook; inferior appendages more or 
less quadrate or triangular (Fig. 1A) see cc eGov eee chen ones C. aterrima Hagen 


ATERRIMA COMPLEX 


Four closely related eastern species of Chimarra belong to this easily definable 
complex. Characteristically the species possess a short, pointed, triangular process 
on sternum IX; elongate, asymmetrical aedeagal rods; a sinuate, “twisted” and elon- 
gate dorso-lateral ridge on the intermediate appendages; and triangular to quadrate 
inferior appendages with mesally projecting, dorsal spurs. Included here are aterrima 
Hagen, augusta Morse, feria Ross, and holzenthali, n. sp. 


Chimarra aterrima Hagen 
Figs. 1, 11 


Chimarrha aterrima Hagen, 1861:297; Ross, 1944:50. 


This is the most widely distributed and most familiar member of the species 
complex. As is true for most species with larger ranges, some variation in morphology 
is observable. Indeed, one need only examine the published illustrations of genitalia 
to sense the variability of this species (or perhaps the variability of the artists’ hands). 
Some variation in the contour of the dorsal ridge of the intermediate appendages 
occurs as well as in the shape of the inferior appendages. The latter structures vary 
in shape from marginally quadrate (cf. Ross, 1956, fig. 118A) to a more typical 
triangular form. In some specimens the dorso-apical corner is prolonged into a short 
finger-like process, approaching augusta in this respect, but even in these specimens 
the caudal face of the appendages appears flat, not excavated. This process appears 
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Fig. 1. Chimarra aterrima Hagen, male genitalia. (A) Lateral view. (B) Dorsal view. (C) 
Right inferior appendage, caudal view. (D) Phallus, lateral view. (E) Phallus, ventral view. 
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as a short shoulder when viewed caudally (cf. Ross, 1944, fig. 183), but the shoulder 
is never as greatly developed as in feria, or the new species holzenthali, described 
below. Variation appears to be isolated, not clinal. Specimens from Canada and New 
England do not differ in any consistent manner from southeastern specimens. 

Distribution. Eastern half of North America (Fig. 11), north to approximately the 
50th parallel in Canada (Schmid, 1982), west to northeastern Minnesota and western 
Texas (Edwards, 1973), and south to the Gulf Coast. This species has been reported 
from 26 eastern states (Armitage, 1983), no new state records were added during this 
study. 


Chimarra augusta Morse 
Figs. 2, 11 


Chimarra augusta Morse, 1971:77. 


The most distinctive features of this species are the enlarged basal lobe of the 
sclerotized ridge on the intermediate appendages and the caudally expanded ventral 
region of the inferior appendages (lateral view) (Fig. 2). Additionally the aedeagal 
rods bear long setae apically. All of these characters are unique among the members 
of the aterrima complex. 

Distribution. This species is restricted to the southern Appalachian region (Fig. 
11). Specimens have been collected in West Virginia, Virginia, Tennessee, South 
Carolina and Alabama. 


Chimarra holzenthali, new species 
Figs. 3, 11 


Description. MALE. Length 6 mm. Dark brown, abdomen and legs yellowish 
brown, structure typical for genus. Genitalia as in Figure 3. Ninth segment narrowed 
dorsally and with a short triangular mesal projection on the sternite, as is true for 
other members of the aterrima complex. Tergum X divided into a pair of vertical 
intermediate appendages separated by a median triangular membranous lobe. Dor- 
solateral sclerotized ridge on each intermediate appendage strongly produced; basal 
region thickened but without a lobe, median lobe greatly enlarged with two sensillae 
located on separate apical tubercles, apical region less enlarged, broadly triangular, 
with a short, apical point projecting mesally. Preanal appendages longer than in other 
members of the group, with scattered short setae, and situated subdorsally at the 
base of tergite X. Inferior appendages in lateral view similar to those of augusta 
except less expanded basally; in caudal view, most similar to those of feria, caudal 
face excavated, with pronounced dorsal hollow shoulder, dorsal spur slender and 
directed mesad, lobe beneath spur rounded and heavily sclerotized. Phallus tubular, 
membranous apex with two curved, dorsal sclerotized rods which are relatively longer 
and more slender than those of other species in the complex, and two shorter ventral 
rods. 

Holotype. 6. LOUISIANA, Jackson Parish, Schoolhouse Spring, T17N-R1W-Sec 
12, 24 Aug. 1973, J. C. Morse. 

Paratypes. 399, same data as holotype; 18 and 19, same location, 14 Sept. 1973, 
C. E. Dunn, C. L. Smith and J. Louton (genitalia of the male cleared to the point 
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Fig. 2. Chimarra augusta Morse, male genitalia. (A) Lateral view. (B) Right inferior ap- 
pendage, caudal view. (C) Phallus, lateral view. (D) Phallus, ventral view. 
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Fig. 3. Chimarra holzenthali, n. sp., male genitalia. (A) Lateral view. (B) Right inferior 
appendage, caudal view. (C) Phallus, lateral view. (D) Phallus, ventral view. 
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where totally transparent); and 18, same location, 7 July 1973, J. C. Morse (genitalia 
lost after comparison with holotype). 

The holotype is deposited in the U.S. National Museum of Natural History, the 
paratypes are in the Clemson University Entomological Collection. 

Diagnosis. This species resembles closely the other members of the aterrima com- 
plex. The shape of the sclerotized ridge on the intermediate appendages is distinctive 
as are the elongate preanal appendages. The inferior appendages resemble in some 
respects those of augusta and feria, differing as indicated in the above description. 
These appendages in aterrima, as in augusta, lack the high, dorsal lateral shoulder 
(caudal view) present in both feria and holzenthali, although a small shoulder may 
be present in some aterrima. Additionally the caudal face of the inferior appendages 
is flat in aterrima and deeply excavated in holzenthali, and the sclerotized lobe 
beneath the dorsal spur is very large in aterrima and smaller and less pronounced 
in holzenthali. 

Distribution. Known only from the type locality in north-central Louisiana (Fig. 
11). 

Etymology. We take great pleasure in naming this species for Ralph W. Holzenthal, 
who brought these specimens to our attention and also provided many other spec- 
imens critical to this study. 


Chimarra feria Ross 
Figs. 4, 11 


Chimarrha feria Ross, 1941:51-52; Ross, 1944:50-51. 


Perhaps the most distinctive species in the complex, specimens of feria can usually 
be recognized at once by the dorso-lateral shoulders and the excavated caudal face 
of the inferior appendages, and by the arrangement of the aedeagal rods where one 
rod (“ventral”) appears to be sharply curved dorsad, crossing the second rod (Fig. 
4). The inferior appendages are most similar to those of holzenthali, but differ in that 
the sclerotized lobe beneath the dorsal spur (caudal view) is an acute finger-like 
process, whereas in the latter it is a rounded lobe. 

Distribution. Central United States east of the Great Plains. Southwestern Ontario 
east to southern Quebec and Newfoundland (Schmid, 1982) south to south-central 
Texas (Fig. 11). This species has a very limited east-west distribution in the United 
States, a pattern fitting well that given by Ross (1944) in defining a Northeastern- 
Ozark species. The specimen of “C. feria” reported from Kentucky by Resh (1975) 
is, in fact, aterrima, as are those reported from Claiborne and Lincoln counties in 
Mississippi by Lago et al. (1982). With the exception of Kentucky, feria has been 
reported from the states indicated by Armitage (1983), no new state records were 
added during this study. 


OBSCURA COMPLEX 


This group is not as homogeneous as the aterrima complex. The species included 
here have dorsally elongated, curved inferior appendages and have the ventral wall 
of the phallus extended apically and free from membranes of the aedeagus, and the 
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Fig. 4. Chimarra feria Ross, male genitalia. (A) Lateral view. (B) Right inferior appendage, 
caudal view. (C) Phallus, lateral view. (D) Phallus, ventral view. 
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aedeagal rods are symmetrical. Included here are falculata, n. sp., florida Ross, 
moselyi Denning, obscura (Walker), parasocia, n. sp., and socia Hagen. 


Chimarra falculata, new species 
Figs. 5, 12 


Description. MALE. Length 7 mm. Generally dark brown to nearly black, abdom- 
inal sterna and femora lighter brown in some specimens. Structure typical for genus. 
Genitalia as in Figure 5. Sternum IX ventrally with a short rounded or triangular 
projection which is emarginate and darkened apically. Median lobe of tergum X 
lightly sclerotized, elongate, and hood-shaped, normally concealing entire phallus; 
intermediate appendages falcate, with ventro-basal rounded projection, down-curved 
apical portion, and acute apex in both lateral and dorsal views. Preanal appendages 
prominent, attached to base of lateral lobes. Inferior appendages, in lateral view, 
elongate, linear, slightly expanded apically with a strong spine or triangular projection 
on the posterior margin near the apex; base with acute ventral projection; in caudal 
view, base expanded mesally and saucer-like (as in florida), remainder evenly arcuate 
to acute tip. Phallus tubular, lightly sclerotized except for dorso-apical membrane; 
ventral wall tapering to truncate or concave apical margin, curving dorsad apically. 
Aedeagus with two pairs of rods; ventral pair heavily sclerotized, short and robust, 
evenly curved with ends pointing dorsad in lateral view and laterad in ventral view; 
dorsal pair very lightly sclerotized, more elongate, and straighter than ventral pair, 
apparently fused mesally, each with an elongate, lateral accessory spine distally lying 
parallel to main rod giving the central structure a fork-like appearance distally in 
ventral view (evident only under high magnification). 

Holotype. 8. ALABAMA, Mobile Co., Puppy Creek at Co. Hwy 217, 7 mi SW 
Citronelle, 12 May 1982, S. C. Harris, light trap. 

Paratypes. ALABAMA, Baldwin Co., Red Hills Creek at Hwy 59, 18 Aug. 1983, 
S. C. Harris, 16, Covington Co., Blue Spring, Conecuh Nat. For., 22 Apr. 1981, 
Harris/O’Neil, 18; Escambia Co., Blackwater River at Co. Hwy 4, 12 June 1982, S. 
C. Harris, 16. FLORIDA, Walton Co., Eglin Air Force Base, Rocky Creek, 4 mi SW 
Mossy Head, 14 Mar. 1979, J. F. Scheiring, 18; same data except 25 Apr. 1979, 3738; 
same data except 11 May 1979, 3544; same data except 8 June 1979, 3444; same 
data except 16 Aug. 1979, 3644; same data except 19 Sept. 1979, 94. GEORGIA, 
Crawford Co., below pond on Spring Creek at Camp Eunice 5 mi SSE of Roberta, 
5 June 1981, S. W. Hamilton and M. Rothschild, 488. MISSISSIPPI, Stone Co., 
University of Mississippi forest lands, headquarters, 19 May 1978, P. K. Lago, 18; 
same data except 22 May 1980, 14; same data except 24 May 1980, 244. 

The holotype and three paratypes are deposited in the United States National 
Museum of Natural History. The remaining paratypes are deposited at the Illinois 
Natural History Survey, Clemson University, the Royal Ontario Museum and in the 
collections of the authors. 

Diagnosis. The linear form of the inferior appendages, falcate intermediate ap- 
pendages, and the upturned ventral wall of the phallus will separate specimens of 
this species from other North American members of the genus. The sclerotized, 
hood-shaped tenth tergum is also unique. Variation is limited. Specimens from 
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Fig. 5. Chimarra falculata, n. sp., male genitalia. (A) Lateral view. (B) Dorsal view. (C) 
Phallus, lateral view. (D) Phallus, ventral view. 
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Florida were slightly lighter in color and one specimen from Alabama had inferior 
appendages that were very thin in lateral view. 

Chimarra falculata is unique in many respects and does not seem particularly 
closely related to any other species in this complex. This is the undescribed species 
listed by Harris et al. (1982) from Eglin Air Force Base in Florida, and is one of the 
species included in the socia—moselyi complex by Lago et al. (1982). In both cases, 
alliance of this species with socia was based on the shapes of the inferior appendages 
and the ventral process on segment IX, and is probably not correct. Form of the 
aedeagal rods seems to indicate a somewhat closer relationship with florida. 

Distribution. Southeast Coastal Plain from eastern Mississippi to central Georgia 
and the Florida panhandle (Fig. 12). 

Etymology. Latin, falc (sickle) with diminutive suffix, meaning provided with a 
little sickle; referring to the sickle-shaped or falcate intermediate appendages. 


Chimarra obscura (Walker) 
Figs. 6, 13 


Beraea? obscura Walker, 1852:121. 

Chimarrha obscura (Walker), Hagen, 1861:297; Ross, 1944:51. 

Wormaldia plutonis Banks, 1911:358; Betten and Mosely, 1940:19 (as syn. of C. 
obscura). 

Chimarrha lucia Betten, 1934:175; Ross, 1938:7 (as syn. of C. plutonis). 


This species proved to be the most confusing of all those encountered during this 
study. At one time we had divided our specimens into three species, but we now 
believe that the two forms we considered new actually represent variants of one wide- 
ranging and variable species. 

Variation in the genitalia of obscura primarily involves the shape of the ventral 
aedeagal rods and the degree of development of the hook on the ventral wall of the 
phallus. The aedeagal rods in specimens from the northeastern United States are 
relatively short, robust and curved in ventral view (Fig. 6H). This is the form seen 
in the holotype, and the types of W. plutonis and C. lucia. Specimens from southern 
localities (Texas through South Carolina) have these rods more elongate and slender, 
and virtually straight or slightly angulate in ventral view, the tips of the rods parallel 
apically or nearly so (Fig. 6F). Until we examined series from Tennessee and Missouri, 
we had considered these two forms as representing distinct species; however, spec- 
imens from the middle states may have long or short rods (often both extremes are 
represented in the same sample) or may have rods of intermediate length and thick- 
ness. Additionally, in some specimens from Minnesota, the rods were typical of the 
“southern” form, and in a few specimens from Texas, these structures were quite 
similar to those of New England specimens, although they were consistently less 
robust. 

The shape of the base of the phallobase varies from distinctly inflated (Fig. 6D) 
in northeastern specimens to moderately expanded (Fig. 6C) in western and southern 
populations. Intermediates occur, again, in the middle states along with individuals 
exhibiting either extreme. Contrary to the obvious pattern, some specimens with 
enlarged (“northern”) bases also have elongate (“southern”) aedeagal rods. 
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Fig. 6. Chimarra obscura (Walker), male genitalia. (A) Lateral view. (B) Dorsal view. (C- 
E) Phallus, lateral view. (C) Southern form. (D) Northeastern form. (E) Intermediate, Cum- 
berland Co., Tennessee. (F-H) Phallus, ventral view. (F) Southern form. (G) Intermediate. (H) 
Northeastern form. 
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Variation in the size and shape of the apical hook on the apex of the phallus is 
pronounced. Specimens from throughout the range of the species have prominent 
hooks (as in Fig. 6C); however, these hooks are occasionally smaller (as in the holotype 
of C. lucia, Fig. 6D), or virtually absent (as in a population from Cumberland County, 
Tennessee, Fig. 6E). We originally considered this latter population to represent a 
separate species; but, with the exception of the reduced or absent hook, the genitalia 
are indistinguishable from those of typical obscura. Within this Tennessee series the 
base of the phallobase is enlarged and the aedeagal rods vary from short and curved 
to relatively long and straight. The specimen reported from Kentucky by Resh (1975) 
as C. nr. obscura is a typical “southern” form of obscura possessing long, straight 
aedeagal rods. 

Distribution. Most of the eastern half of North America with the exception of a 
strip extending from extreme southeastern Alabama northward along the Atlantic 
Coast (Fig. 13). Chimarra obscura has been reported from 21 eastern states (Armitage, 
1983); in addition to these, we examined specimens from Alabama and South Car- 
olina. 


Chimarra florida Ross 
Figs. 7, 13 


Chimarra florida Ross, 1944:270. 


The close relationship between this species and obscura is indicated not only by 
the similarity of the male genitalia, but also by the fact that Ross (1944) was unable 
to separate females of the two species. Males of florida can at once be separated from 
those of obscura by the short ventral process on sternum IX. Also, the intermediate 
appendages are flattened and expanded apically (spatulate) in dorsal view, whereas, 
those of obscura are similarly flattened, but not spatulate; and the aedeagal rods in 
florida are comparatively shorter than those of obscura. Variation occurs in the shape 
of the inferior appendages and in the apical hook on the ventral wall of the phallus. 
In specimens from Mississippi, Louisiana and Alabama, the mesal margin of the 
inferior appendages, in caudal view, is quite evenly curved (Fig. 7C) and the hook 
on the aedeagus has acute apical and ventral points (Fig. 7F). In a series from New 
Jersey, the dorsal arm of the inferior appendages (in caudal view) is nearly straight, 
instead of curved, has a narrow, finger-like apical portion that projects mesad, and 
is deeply excavated mesally below the apex (Fig. 7E); and the hook on the aedeagus 
is rounded apically and obtuse ventrally (Fig. 7G). These differences initially led us 
to believe that two species were involved. However, specimens from Georgia and 
Florida showed character states intermediate between these two extremes. The type 
of florida, from Georgia, has inferior appendages that are straighter than those from 
further west; the apex is not excavated as in the New Jersey specimens; however, 
there is a definite angulation on the mesal margin (Fig. 7D) that is absent in Mississippi 
specimens. Other Georgia specimens examined had faint indications of excavations, 
and specimens from Florida vary from having no such excavations to having inferior 
appendages nearly identical to those seen in the New Jersey specimens. The hook 
on the phallus shows a similar southwest to northeast gradation from angulate to 
rounded. It seems best at present to consider this one highly variable species than 
to segregate the extremes into two species. 
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Fig. 7. Chimarra florida Ross, male genitalia. (A) Lateral view. (B) Dorsal view. (C-E) Right 
inferior appendage, caudal view. (C) Mississippi specimen. (D) Georgia specimen (holotype). 
(E) New Jersey specimen. (F, G) Phallus, lateral view. (F) Southern form (holotype). (G) New 
Jersey specimen. (H) Phallus, ventral view. 
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Distribution. Chimarra florida is a Coastal Plain species (Fig. 13); specimens have 
been collected in Louisiana, Mississippi, Alabama, Georgia, Florida and South Car- 
olina, and also in Ocean County, New Jersey. 


Chimarra parasocia, new species 
Figs. 8, 14 


Description. MALE. Length 5.5 mm. Wings, abdomen, nota, antennae, and tibial 
spurs medium brown; thoracic sterna lighter, legs and palpi pale yellow. Structure 
typical for genus. Genitalia as in Figure 8. Sternum IX with a prominent spatulate 
mesal lobe ventrally, the latter similar to, but distinctly shorter and less robust than 
in either socia or moselyi. Tergum X semi-membranous; intermediate appendages 
sclerotized, extending caudad beyond tergum X, slightly sinuate in lateral view and 
spatulate in dorsal view (as in socia and moselyi); dorsal surface of appendages with 
two truncated, conical tubercles, each with a single short seta at its apex. Preanal 
appendages prominent, attached to base of intermediate appendages. Inferior ap- 
pendages elongate; in lateral view, base enlarged and quadrate, densely setose on 
posterior margin, apex expanded with postero-apical corner prominent, apical margin 
truncate; in caudal view, evenly arcuate, base with prominent mesal lobe, apex 
strongly curved mesad, acute. Phallus with ventral wall, more strongly sclerotized in 
apical one-third, down-curved (as in socia and moselyi), tubular apically with two 
pairs of sclerotized rods internally, similar in general configuration to those of socia; 
ventral rods slender, slightly curved laterad, dorsal pair somewhat more robust and 
nearly as long as ventral pair, sinuate in both lateral and ventral views, distal ends 
abruptly curved dorsad, parallel, the up-curved portion longer and more acute than 
in socia, and with an accessory spine diverging meso-ventrally from the point where 
the rod bends dorsad. 

Holotype. 8. MISSISSIPPI, Wilkinson Co., Buffalo River at Hwy 61, 24 June 1982, 
P. K. Lago, black light. 

Paratypes. ALABAMA, Bibb Co., Cahaba River at Co. Hwy 27, 25 Aug. 1981, 
Harris/O’ Neil, 14; Schultz Creek, 4 mi N Centreville, 25 Aug. 1981, 18; Dallas Co., 
Oakmulgee Creek at Hwy 219, 5 June 1981, S. C. Harris, 18; Jefferson Co., Glenn 
Spring at Co. Hwy 20, Bessemer, 2 July 1982, Harris/Handley, 14; Mobile Co., Grog 
Hall Creek, 4 mi S Mt. Vernon, 24 June 1982, S. C. Harris, 18; Perry Co., Cahaba 
River at Suttle bridge, 5 June 1981, S. C. Harris, 644; Oakmulgee Creek at Co. Hwy 
30, 15 June 1981, S. C. Harris, 16; Shelby Co., Cahaba River at Hwy 52, 12 June 
1981, Harris/O’Neil, 14; Tuscaloosa Co., Sipsey River at Hwy 171, 15 June 1983, 
S. C. Harris, 18; Sipsey River at Hwy 82, 14 Apr. 1981, Harris/O’Neil, 944; Sipsey 
River at Co. Hwy 21, 7 Aug. 1981, Harris/O’Neil, 244; Turkey Creek at Hwy 69, 11 
Aug. 1981, Harris/O’Neil, 244; North River at Co. Hwy 38 nr Samantha, 25 Sept. 
1981, S. C. Harris, 14; Cripple Creek, 2 mi E Samantha, 11 Aug. 1981, Harris/O'Neil, 
244; Tyro Creek 3.5 mi SE Berry, 25 July 1983, Harris/O’Neil, 288. ARKANSAS, 
Montgomery Co., Little Missouri Riv. at Albert Pike Rec. Area, 30 May 1974, W. 
P. McCafferty, A. V. Provonsha and L. Dersch, 16. KENTUCKY, Bell Co., Cum- 
berland River, Pineville, 13 June 1940, Frison et al., 18. LOUISIANA, Natchetoches 
Par., Little Bayou Pierre, 15 June 1974, J. A. Louton, 18; St. Tammany Par., Abita 
Creek at Hwy 435, 4.5 mi E of Abita Springs, 5 June 1979, R. W. Holzenthal and 
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Chimarra 
parasocia 


Fig. 8. Chimarra parasocia, n. sp., male genitalia. (A) Lateral view. (B) Phallus, lateral view. 
(C) Phallus, ventral view. (D) Apex of dorsal aedeagal rod. 


M. Winter, 266; Morgan Branch, Bogue Falaya River at Hwy 25, 1.2 mi S of Folsom, 
21 May 1979, R. W. Holzenthal and J. M. Grady, 244; St. Helena Par., confluence 
of east and west prongs of Amite River, 6 Aug. 1979, R. W. Holzenthal, J. H. Grady, 
H Bart and G. Laiche, 844. MISSISSIPPI, Amite Co., East Fork Amite river on rd 
to Liberty, TIN-R4E-Sec. 27, 23 June 1979, R. W. Holzenthal, H Bart, G. Laiche 
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Fig. 9. Chimarra socia Hagen, male genitalia. (A) Lateral view. (B) Dorsal view. (C) Phallus, 
lateral view. (D) Phallus, ventral view. (E) Apex of dorsal aedeagal rod. 
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Fig. 10. Chimarra moselyi Denning, male genitalia. (A) Lateral view. (B) Dorsal view. (C) 
Phallus, lateral view. (D) Phallus, ventral view. 
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Fig. 11. Distribution of members of the aterrima complex. 


and M. Chosa, 344; Forrest Co., P. B. Johnson St. Pk., 30 Apr. 1981, P. K. Lago, 18; 
George Co., Black Creek at Hwy 57, 11 Apr. 1981, P. K. Lago, 18; same locality, 1 
May 1981, 566; Green Co., 4 mi W State Line, Chickasawhay River, 20 May 1983, 
P. K. Lago, 644; Lafayette Co., Oxford, 30 June 1983, P. K. Lago, 244; Oxford, 22 
June 1980, P. K. Lago, 16; Lamar Co., 5 mi N Baxterville, Half Moon Creek, 23 
May 1980, P. K. Lago, 18; Leake Co., Carthage, 8 May 1979, P. K. Lago, 18; Lowndes 
Co., Lake Lowndes St. Pk., 23 June 1981, P. K. Lago, 244; Pike Co., Tangipahoa 
River, 3 mi S Magnolia, 10 June 1977, B. Stark, 16; Stone Co., Flint Creek at Hwy 
26, 4.9 mi E Wiggins, 7 June 1979, R. W. Holzenthal, 18; Tishomingo Co., Tish- 
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Fig. 12. Distribution of C. falculata, n. sp. 


omingo St. Pk., 22 July 1978, S. Hurdle and P. K. Lago, 244, 299; same locality, 8 
Sept. 1980, P. K. Lago, 588; Wilkinson Co., same data as holotype, 944, 399. MIS- 
SOURI, Wayne Co., Williamsville, 8 July 1948, Becker et al., 244; same data except 
24 Aug. 1951, 266. TENNESSEE, Lawrence Co., Loretto, 20 May 1957, 18; Madison 
Co., Jackson, 13 May 1957, 14. 

The holotype and three paratypes are deposited in the United States National 
Museum of Natural History. The remaining paratypes are deposited at the Royal 
Ontario Museum, Illinois Natural History Survey, Clemson University, Purdue Uni- 
versity, the University of Tennessee, and in the collections of the authors. 

Diagnosis. As the name implies, parasocia is closely related to socia, and is some- 
what more distantly, but ebviously, related to moselyi. Specimens of parasocia can 
be separated from these species by the smaller, less robust ventral process on segment 
IX. We have examined hundreds of specimens of these three species and have found 
this to be a very consistent character. We found no specimens that could be considered 
intermediate; however, this character is best appreciated when one has comparative 
material at hand. Specimens may also be separated by the form of the aedeagal rods. 
In both socia and parasocia the ventral rods are elongate and slightly curved (Figs. 
8C, 9C) whereas in moselyi the same rods are strongly angulate with the basal two- 
thirds close together and nearly parallel and the apical portions strongly divergent 
(Fig. 10C). Additionally, the dorsal rods in moselyi are very short and abruptly bent 
laterad apically (Fig. 10D), but are elongate and sinuate in the other two species (Figs. 
8, 9). The differences between socia and parasocia are a little more subtle, but equally 
constant. The dorsal rods of socia are simple apically (Fig. 9E) while those of parasocia 
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Fig. 13. Distribution of C. obscura and C. florida. 


possess a ventro-mesal accessory spine at the point where the apices curve upward 
(Fig. 8D). In socia the tips of these rods usually project toward one another at about 
a 45° angle in caudal view, whereas the apices of these rods in parasocia are elongate 
and project directly dorsad, lying parallel to each other in caudal view. Additionally, 
in lateral view the dorsal arm of the inferior appendages is nearly parallel sided and 
has only a slightly enlarged apex in socia; whereas, in parasocia the main shaft of 
the dorsal arm appears more or less constricted and the apical region is expanded 
caudally (Fig. 8A). 

Variation within the specimens examined involves the degree of development of 
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the accessory spine on the dorsal aedeagal rods and the width of the inferior ap- 
pendages. In one specimen from Louisiana and a small series from Columbus, Mis- 
sissippi, the accessory spines are very small and hardly noticeable. One specimen 
from Montgomery County, Arkansas had no accessory spines, but was like parasocia 
in all other respects. The specimen of socia reported from Pineville, Kentucky, by 
Resh (1975) is parasocia. H. H. Ross had originally identified the specimen as socia 
and included a note with the specimen stating “‘atypical claspers and aedeagus.” 

Distribution. Southeastern Kentucky and southern Missouri south to the Gulf Coast 
in eastern Louisiana and Alabama (Fig. 14). 

Etymology. The specific epithet, parasocia, refers to the close resemblance of this 
species to C. socia. 


Chimarra socia Hagen 
Figs. 9, 14 


Chimarrha socia Hagen, 1861:297; Ross, 1944:51. 
Womaldia femoralis Banks, 1911:358; Milne, 1936:82 (as syn. of Chimarrha socia). 


The genitalia of socia (Fig. 9) are generally similar to those of both parasocia and 
moselyi. Specimens can be identified as indicated in the discussion of parasocia. 

Variation is primarily seen in the shape of the dorsal aedeagal rods. Most specimens 
have these rods as in Figure 9C, but in some from Minnesota the tips of the rods 
curve directly mesad, thus they appear to be flat in lateral view. In some Canadian 
specimens, the rods are more sinuate than those illustrated here and the upturned 
apex appears to be longer; however, the tips of the rods converge in caudal view and 
do not approach the parallel arrangement seen in parasocia. 

Distribution. Chimarra socia is almost entirely restricted to the Northeast occurring 
southward only in the Appalachian Mountains (Fig. 14). Because of the confusion 
of socia with parasocia, most records for the former from the southeastern states are 
properly applied to the latter. States from which socia has been correctly reported 
are: Maine, Maryland, Michigan, Minnesota, New Hampshire, New Jersey, New 
York, Ohio, Pennsylvania, Virginia, West Virginia and Wisconsin. We also examined 
specimens from eastern Tennessee. 


Chimarra moselyi Denning 
Figs. 10, 14 


Chimarra moselyi Denning, 1947:251. 
Chimarra perigua Ross, 1948:24-25; Denning, 1950:45 (as syn. of C. moselyi). 


The angulate ventral aedeagal rods (Fig. 10C) are sufficient for separating members 
of this species from the two preceeding species. Other distinctive characters of the 
genitalia (Fig. 10) are outlined in the discussion of parasocia. 

Slight variation in the position of the ventral aedeagal rods was observed. The 
bases of the rods may be close together (Fig. 10D), or they may be separated, leaving 
only the angulations approximate, the overall effect being an X-like configuration 
(cf. Ross, 1948, fig. 7). Of the Chimarra species we studied, this species was one of 
the least variable. 
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Fig. 14. Distribution of C. socia, C. parasocia and C. moselyi. 


Distribution. Eastern Illinois and northern Indiana; south to the Gulf Coast in 
eastern Louisiana, northern Florida, and north through the Atlantic states into Vir- 
ginia (Fig. 14). Apparently absent from the Appalachian Mountains proper. Speci- 
mens of moselyi from Alabama, Florida, Georgia, Illinois, Indiana, Mississippi, 
Missouri, South Carolina and Virginia were examined. 


PHYLOGENY OF THE EASTERN SPECIES OF CHIMARRA 


Phylogeny and dispersal of the major groups within the genus Chimarra were 
discussed by Ross (1956), and he considered the aterrima group of the Americas to 
be descendant from a C. digitata type ancestor (Southeast Asia). A phylogeny for the 
species treated here is shown in Figure 15. 

Monophyly of the aterrima group is indicated by the following synapomorphies 
(Ross, 1956): 
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Phylogeny of the Chimarra of eastern North America. 


Fig. 15. 


250 JOURNAL OF THE NEW YORK ENTOMOLOGICAL SOCIETY Vol. 95(2) 


1. Tergum X membranous, divided apically. 
2. Intermediate appendage with two dorsal sensilla. 


Members of the aterrima complex (aterrima, augusta, feria and holzenthali) share 
the following apomorphies: 


3. Inferior appendage with long dorso-mesal and short mesal processes. 

4. Intermediate appendage with sinuate, twisted and elongate dorso-lateral ridge, 
ridge with subapico-dorsal projection and broad mid-region. 

5. Phallic rods asymmetrical. 


All of the aterrima complex, except augusta, share the following apomorphic 
character: 


6. Dorso-mesal process of inferior appendage longer (as compared to the con- 
dition seen in augusta). 


Monophyly of feria and holzenthali is inferred by one synapomorphy: 
7. Inferior appendage with dorso-lateral shoulder and concave dorsal margin. 


Members of the obscura complex (falculata, florida, moselyi, obscura, parasocia 
and socia) share the following apomorphies: 


8. Apex of ventral wall of phallus extended, free from membranes. 
9. Inferior appendages elongate dorsally. 


All species in the obscura complex, except fa/culata, share the following apomorphic 
character: 


10. Apex of the ventral wall of the phallus slightly curved ventrad. 

Monophyly of florida and obscura is inferred by the following synapomorphy: 
11. Apex of the ventral wall of the phallus strongly curved ventrad and enlarged. 
Three synapomorphies indicate monophyly of moselyi, parasocia and socia: 


12. Intermediate appendage spatulate. 
13. Transverse ridge of sternum VIII absent. 
14. Ventral process of segment IX spatulate. 


Chimarra parasocia and socia share the following synapomorphy: 


15. Apex of inferior appendage with heavily sclerotized point. 
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